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(54) REGULATING DEVICE FOR LUNG BLOOD FLOW RATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable to 
increase/decrease a lung blood flow rate as required 
with quick and easy operation by connecting a nitrogen 
monoxide supply pipe and a carbon dioxide supply pipe 
to an inlet line with an inlet port for a patient in an 
artificial respiration circuit. 

SOLUTION: A regulating device 1Afor lung blood flow 
rate is designed in such a manner that an appropriate 
amount of NO gas is supplied from a nitrogen monoxide 
supply source 1a to an inlet line 1p of an artificial 
respiration device 1 i via a nitrogen monoxide flow rate 
regulator 1c, and an appropriate amount of C02 gas is 
supplied from a carbon dioxide supply source 1d to an 
inlet line 1n of the artificial respiration device li via a 

carbon dioxide flow rate regulator 1f. For a side thoracotomy using a separation respiration 
trachea tubes 1r and 1g as a patient inlet port, by connecting a nitrogen monoxide supply pipe 
1g and a carbon dioxide supply pipe 1h to the lung side lines of the trachea tubes 1r and 1g, 
NO gas is supplied to a ventilation lung (a) side and C02 gas is supplied to a collapse lung 
(b) side. 
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(54) S|iJfilS(£S<OWg5«fi 

(57) [gifo] 

itm^m) mit&m&i&m 1 a *>5,©no^ &m 
{k&mmm&m&i® 1 c k x «j sags Lt^b^^^t 
i gfcwuiu -»^*tt*&asi d^e.©co 2 ^ 

&rltftJ£3?ffl*«saiS& 1 f te J: •? fiffli LrriMfcK 

AIWRHI i©AXPfKSElKl mJj:&or. AftM 

KttlMlflMHIWft* 1 g «\ ltJIftWWblc&#©£#ffl 
WPlq tr*"f V 1 n Kfi=|fefc0t*ttte 




[«Mfffl!*©«&lB] 

KI&oAIPfKSlHl&fcifcoT, -t©J£#ffl»*ri«rfll 

»i**JB>jfraE*©W«8R. 
[St#S2] -&teg^{fci^4>e>©NO#;*«r, ft 
Scffi^UKStR^JtfffijStJrWWISSr^U-C^AI-* 

SAI-Sr^k^^Att^, H^Ao^LTtf 
^jiAft-a^-rSi ir-C, S^^iiAf-NO^x 
kC0 2 #*©-#*fctt^£SE>IgftiU *>o, 
R*iffiffigg&#R«;tf;*i LTift-S-SftSAIifKli 
lc*Jlt5AXPfKSgEIKwK^7-i'^l^ iffico^S 

8ER. 

^#*h-*/HttR*RA2rt»fc* jfrg©ifcfil«g 

Rfcft*aft*R^*Rft***ra&4ttJ;tt i: > 
±1E©0 2 3l/^t2«4fcH;N 2 tf^KilA-f ^tlfflfB 

■r* js**^M«fflX*» t •PAaagR** 

JMSJt. ±IE0 2 #*©£A£*v5Kilf;i!iSfES:S8fliS§ 

\4t&zhit&ttittti&.%m&m'g<omtmk* co 

2 *f * ro^A £ ft 3 rftftftRJB *MNW##A4Nft 
3ftfc-gMfc«*flI#i£tf©iSai«i, no#^«)#a 
S ft* R{ba*ffl«EiR«S«^»A^-S8 $ JifcRfcR* 

R»«r*WU «rE**«iaSfiWcJ:0, ctUcA^S 

*LTjft£#*«a#ffiArtte±o-CafcS*lfcCO a 

R*RtRftR*««R3e«tfcJ:oT. ±IE©**0 
2 £^*fcttN 2 co 2 tfxtNOtfx© 
-#*fcttK#©#x»*ffi^jt*s:*j£u 

fc «^^{C*5 ft 2> ft* SrffljtPi- 5 r. t -C, 

Re* <t *> «ift#xmmm&itm<om-&*x 



i>m b*ii> t. 5 K L.fc r k *mi 1 1- *JK>iMi;©Pfi5 

[&»#JS4] ffSOii^^xh-^/mESSrR^S 
ii^^h-^/w«*R*«AA«fc» grg©S&£«« 
*R^3Rifi««R£IIA;*jSl5i, 0rX®=*flStt* 

©CO z ^fxiNO^tf, •£©-;£* fcttlfcfr&a*? 

-r 5 a-g-tf* «a$uB a^su k -r a **#yiisg;ss 

JMSSft, ±I20 2 #X©*A*ftSK#/BiilE*W®S 
^JfA^^^fcK^ffl^'ffco^mffllt, C0 2 
©&A£ ft5 HKfl^*ffl«E«i«»^Jf A^R £ Jtfc 

-mimmm^m^nmamk. No^©«A$n5 

'*©iStt«i:«\ M^t^xii^SOA^fiJtcJi^-f-S 
**»WU HfrfE£»*fcfiN 2 ^©^ASft*^ 

* fc tt^^ffl«ap@iiS*5»A^s $ ftfc£^* fc as 
*ffl»a»©aiH«Ktt, s^*fctts^«i&jg^«sr 

ftfcS-g-** F-*A**tt£ttfclt**«R«1f 
*LT&£#*®gftffiA;fcfc«koTaft£;h-fcco 2 
#*iN 2 ^^**©-**fci4^©rK^*»S 
R£ffi£R{fc««R;i&<Iifc<koT, ±IE©**0 2 ;tf 
2&*fc(*N 2 co 2 ^tNO^ro-* 
*fctt2K#©#xaf!:Jts*5$:!?5£U wixliS'J?** 

ttft*ffltt*MflH» t KteSHlfiiifEgPffiSg©-;* * fc 

ffi^ig^^fcfi^^l&ttd^, **IWE^«E 
*Jt^©0 2 ^fx, C0 2 ^iNO^O- ^*fcll 
S*t©S-a-^*sitJ^a*fcttN 2 j(fxiji»btt5 

[ft*3S5] 0f^©iS^X h-^/wStaSrR^i-S 
h-^/v-«tfiR^ttA^«iit, ff*©»««* 
SrR«rs««»«R3E«A*»i:, 9fK©riWb^* 

mst$:t&fe-tz>-mitfcmm&&femAt>mk, mw<o 
mtm.mm&*®ttzmtmkm8L®.%.m*.t}n t , 

±I2©0 2 #^i5a*fctlN, ^KJSA-t-^tfltrsa 
©co 2 ^XirNO^f, ■£©-#* fcttSfcfr&a*? 

alSffMAU C0 2 ^x©^A$ix5-K{k^^ffl 

A $ ^«nftt»a«fliHHM4|tA^HK $ *tfcS6fbS 
U, iIie©^*fc(4g^^^©3!A$H6S^*fcli 
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Sit t mtm&.Wfc.'M. tlCk-oX, ±Ero**o 2 # 
Sft*fc»*N 2 co 2 #^tNO^^ro-* 

^*LtC0 2 ^irNOJtf^©— *4fcHjar©3y 
6 ] fS l . fK 2 (DM&tfx h A4t*tft 

WMArttti:, ±ffi©0 2 #*££^£fcliN 2 
(CfflA-r'<t«trl3©C0 2 ^tNO^f, 

SWUHlUUSJIft&ft. Jb8B0 2 #*©i£A$*i.S 
fll 1 ©»£fliffiSW»ga s Jf A^gSSHfclB 1 ©BSHSffi 

»lOS«*fcH:a*ffl»atfoaSHll8i:. co 2 
<Z>8A $ ft 5 ^»{b^*ffl«ftW««^#A^-SI £ iifc 

nwbHisRffl^aff ©sun 1 *, m 1 #*ii-g-ss<aA 

NO^^©*A$H5K{li2^ffl«Efi:^ghS?*5}fA 

tot, ±I5©**0 2 SftSfcttN, t 

1 ©g?iSfffl?SfESff8JiSii:|g 1 ©£^*fcl*£ 



«fc 9 1ltriE;tf;*i«SiS3-tt;$©S& l jg-g-tf^asW&ftS £ 
«B£Jfc*«r*£U £*UcS-3#***2©»*/8»£ 

t-c, i9ia»2^js^«t±*»«riE^«EfiJg^Jt* 

[»W©IMBfclMJ] 
[0001] 

£*£fcan*.T» NO^tCOj #*©-;£*fcr±3K 

«rft*-#«ALfc it ©£ 
SttKJfc&fUffi-fSifcT, ^©jttJfciffiifcttj&fcll 

fcJWj4i**<0W«iKpfcB81-*. 

[0 0 0 2] 

[^*<0fi«] &fc©fc<NO#;Miifc1f&3I#ffl£*r 

6, *»aWK:{ft-f-5NOKAa-y h4*t>©#fEfc 

5. — *fcC0 2 tf^fco^-CH:. rHSrKA-tS 
£i-CPh©(6T*:#;fcU W<OJfii ( ffiR*i-45er.5r t 

co 2 asyfWtw 

[0 0 0 3] 

[0004] 4-« ±Eoffi«K»j«i-'<< , n 

OKAasj, hiC0 2 KA*=y htSrffl*1-SJ;5 
lafctUtt. N08Aa=s'htC0 2 

f , C<Olz#) y *«>ff*l4flW«4t©t4 0, NO^ 
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10 0 0 5) #38Wf*±IE©±fES£3l5©Si;&U:£*, * 

<Dg#i$ftBfcirau tt&Lmomm&am^ Sottas 

mftWiftX'* y Y n -/W-Cgr 5 ± 5 ic-r 5 r i xh V » 
ttSONOgtAas? hiC0 2 KAa^jyhSr, »K 

©ifcSittt, NOKAas? HHHtfflUrNOif^ 

I*, CO z lAasy hWHMLT. MKB&KCO 

ttW#*^^Cfl6ffl^ri6i:L-C, NOiC0 2 ©Potf* 
Sr3fS^^«ES«»t-«{c!S4-i-a r & & t>*TIB»c U J: 

[ 0 0 0 6 ] * L-T, Ht*« 1 icff SMrjIUtftOMHIi 
JJ8fiS2£# LTigl:© C0 2 AXPfK5S©Si 

■ofcSMWo^-rvfcttv HMHHMtlHrfrSltTS 
*»&1-3::£fcJ:!K ^Wffl!l(cco 2 

[ooo7] rk, MW2CJDOTI1, iHegifcn 

*iit>t>-5A/, #jfE©NO#*fcco 2 ^t«rW* 
AXPHR«0*k:*a4*»*J:5«i:U (£#±© 

s**tt«4*flnsitoWE»irct 5 <fc 5 Ki-so 

10 0 0 8] Sf#>f 3©4§£-|£tt, *t*A»Sftjtic#L 

**KJ:!J^Sfci-SO a £^S;fc»±N 2 
LtC0 2 #;*fcNO:ff*©-;fr*;fctt2X;fc©«-#*iSfE 

xrxaM-cad-d*, *©mx»«i*>6iiric#^*«ijf 



•SHRAtrfcTOfcLJ: p t LT^S. 
[0 0 0 9] ZbK, 3S**4fc*>o-Ctt, «9ISIt*3B 
2t, *©S*W#^»i*iiL.TV>5*5 x ttC**«US 
i»fcJ:oT;tf*«»H:*©IWS;lia£#*'K 0 2 
co 2 iNO©-**fc»i^{cov^tt^S 
ft* LT, rn*r, *OBJ*H*»feaHli-S 

©#*»6»*>iSTte, *©**£**fc»4N 2 
tt«&«iL-C*til$*5 J: 51-1-5. ^©«t5lc#^1- 
tfofc©C0 2 KAa=-/hiNOiaA==s' 
KSrfflv>5^taoT, «i»*A^ft«fiSaiSrJFSI 
iU BJPI«-a©K5£«Sr>f*«i3a»KKA^i-5««t 
X-. ffi4e>TfBB(-C0 2 #**fcl*NO;if;M£OVvCi?r 

O z ^fcNO^tSrSAUfcja^^©»4-«rt>, 
[ooio] Ht**5©&£-Ctt. »jft*3©,fc 

i t\ 3 t ffl*©flfE8i*«:38if i. b K 
t«W4<, AX***£©««**aicu ^ 
o, C0 2 jtf^tNO^©— **fc»*R*Sra^U 
"C, r*t*rAXPf«llia»0»«Wl^fcB«KttAU-C 

[0 0 1 1] 

aww«fc», »#JBifcfcoTtt-»fca*#w&aw» 

SSr^- Ut*A1-*iM:*SWMMf t , X»^*«M& 

*{SL, SSttAI»«««>AXlPSR»iaiWc*>oT. * 

$i^TV^5 r t t1-5WJiLiifEfi©ia©$lilSrJltt 
[0012] ftic, M**2 0fl&icttHftfl:ftfttt& 

M»5>©CO s *^Sr, mt&Hwm»krMxm 

*m9kMMWm*it LT^Ai-5 rMfUKJRiKAff t 
a^^SA« ! ^N0^i:C0 2 ^^©-**fcttS 
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#&i-rsMihisfcfi©PffigB&&#L.«fc 5 1 LTV* 
5. 

[0 0 13] SI*«3-CH:3fll<0®^^ h- 

t . gfH<or»^3f»«ti9:^1- 5 =ifeffJt**£R 
fcffiA^ast, jffK0ROT**a*R£1-&IM:R* 
S£R5£«A;*J$Bi:, ±3B©0 2 #*i£St*;fcra:N 2 

-**fcris**a«-f5a^^as^A*si5t* 

mmWh. £«£fcl*N 2 #*©i*A$H52M*fcf* 

aHroaumi:» co 2 #*©*A4ft«r»{id«Mi 

Hit, NO^^«5«AS*t5K<l:S3Rffl«El:W«SS^ff 

i&SSi«*R£ffii. *UT8W-^^«MR«AAK:J: 
oTS«S*xfcC0 2 ^i:NO^*-€:©-**fcW: 

&#©riwi2&sf?««Rj£te t mtmmmsmfe®. t t 

iot, ±fs©**o 2 £&*fcl*N 2 c 
O z #*tNO#*©-;fr*;fctt^#©#;^&*I-£-Jt 

t^SJ«ii«4©P8©gfi&ffi«L ± 5 t LTV**. 
[0 0 14] »*«4t«5ttii«tfi:ropi©8il 

««rt-C*<» 0 2 #*©i*A«*;h,S»SUHi*SPifi!5i§ 

imTdtmzMtmmnm&foatmh* co 2 
©£a $n5r»fis^3fffl«aisa*AS}f *fm <* nfc 

rRfls&iftffl:£i££©j£ttlfl|i, NO#*©igA$*x.5 
*fcttSiRffla£J:W»lliSffA^Sf$Hfc^*fctta 

aunftis* ©gfflfiaicn, 

#^iNO^ **©-#£ fcttjK*© X»fk«*«flE 



*> £&*fcttN 2 C0 2 ^iNO^O-* 

*Jt*M>O a jt/*, COj ^iNO#^(D-**fcll 
[0 0 15] St#JS5te;fcoTfcJ:, R*«3 iWCf* 

*a3ffi««Sr*«UT*5t), s&fc, ±tso 2 jtf*©$A 

©Sffifl!llc|* % Kft{K£5Ili***jftU C0 2 #*© 
*A$HS-K{k^lRffl«ES»»SiS#A^«$ivfcr 

fc»J*U NO#*©£A£ft5R{t&3!fffl»£S:lS«* 

mm&f&mmw&Bf&L, it&i3©2$c£fcii&fti#*© 

mmstfst&mt. zvxm&jfxmm&.Rwcx.ix 
mw.£tiizco z xxkNotfxipzto-xtiittmx 

±BO**0 2 £&*fcfctN 2 C0 2 

*^ 3SSt*fcttN 2 #^^UC0 2 ^tNO^O 

[0 0 16] fB*«6J;:«5J«fjii«Efl:©pi«KiBk:*)o 

#3!f^ h-^/w«ESK«ttA^954:, »1, »2©9tH 
KS»S«rKS1-5^»«aS^iiA^SlJi:, 0fgco- 

A^7»i, ±E<0O 2 ^^tS5t*fc(4N 2 jtf^lcftA 
•T^f SfrlBoco 2 ^tNO^l -t<o-**fctt 

sf?^ffl«ESPassg!js}f A^rs^nfcB i <»mmm&mt 
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ffl«*fci»a*ffiiMS*oa6ffl«fc. co 2 #*<o&a 

»H-5i*k:. 3^l#;*8te80U]Aflia*j|!l 
jS^^W^Sr^fflL, Sfelc, WI20 2 #*©igA 
SftSSfJ 2 ©K*ffl«fESP«5#^«lA^»$n5* 2 © 

£*tfc3B 2 ©jgfflfll t , NO 

fc^b^^ffl^f (OSIfflflS t % 2 A 

^Mcg^st*^ ae^2^^^swa^fflj^ 
9, z.tucAJjztiizmi&tfxb—t'/X'ffimmfemtm 

T, ±12<Dffe*0 2 ^4fcttN 2 -t LT 

CO z #*<D;tf*iifE*ig3-Jt^£gJtU CftCg-^t 
l <oBe^«ffifiWa« tig 1 ©S^SfcttSEKfffl 

^**«r«W5 ^ t -C, «fflB* 1 ± 9 

BtTlB^^ii(E*)S^-Jt^o» l *a5#6>*i,3 i b \z 

£Jt*«r»£U riXfcS<5#*>irJ(S2<DS6^ffl«fi^ 
Wij:ll2 0S«*ft:Mc»fAWm««. *rLTS&{fc 

-e, iaE^2^^-g-a§ii«t?)S5ia^*a:^-g-jt^© 

[0 0 17] 

Cot, s i KflqtoiMLttlflMiSn lAiiid £*T 
BfflBi-6fc» ^ iffc J: 

1 cfca»Uras>5i:*K, 

# >~< ft if tc ± a rgf{b**«*&2S l d^p>roco 2 # 
jeawssi i e zfrLx-mkfcmmffi&mffi® 

1 f fc*il6SftTH5. COKS, KrtBBff^ffl-rSii 
S-fctt, -Kfl;S*{tW&8l a &-BMtf8Mlt£ttl 
d, ^LT, ^©EE^fBSESS 1 b. 1 e|j:^|:^I 

iriWasRltSixS £ t Kft 5„ 

[0018] $p>c *%mT-te±m<Dmkmmmffi& 
®f{b^*ffl«i:ia»s i f rota pmc -Kfl^sftge 



1 ha*;fc**gffl<fc;ft-CfctK $t>fc, ^KiSltt^l 
g, lh 0 fcAIUfKS? 1 i StlT^ 

[0019] ±1SAXP? R« 1 i ttgEfcWii 9 » *£>B& 
^ffiJ^K— h 1 j irESS^UBOsK- M k tic, $i* 0 2 
bWMQM.iim%%x t UT«A$tv5 i 5 Oio 
T:f3 9, lmttAXPfKSlEj&fc^U 

36^-ettr.(o-^-efc«^«Kft5i;ffl^'ffrt^^-7'i r 
K*f LiWKroSMIsasSifcl&ff i g fc* * LTftfd/^fcs 
^lilft^ffljRtfrtf-a-y i q \c\*-mikl%#&%;<& 1 

fl£oT\ 3&Wiiif£fiil®i8gl AtciSi^tt, 

3- -^Srffl V ^fcWffl^i^Nf 4 if ic o 
r, ^WatCNOSr, dUftfiW b K C 0 2 SrS^-f- 

[0020] *|C, 0 2 Id^ Lfc»Jk«Efipffi^B 1 B 
ici!9, tl*3S2t«:«5fi^^cotWT^i-5 

i: , ±ib©^*« 1 1 p i < -mtmmmtm ia,s 
itmmm^mi a, je^wsesi e*Lx-mmmm 

ii*At i s t, =tMM#m*MMm*i f romp 

«*>b*WUfcZiMls«*i»A«l ttSr, H^/w^ 
1 uSr^LT^JSA^l vlcjii^-taro-cfo*), -i>< 
u-c, rrotf^jiAffi v(r*fur, No^ifciic 

[0 0 2 1] -^AIPfKSl itt, EllCtoT, ta 

t), *^K^^-efe5o 2 ^tSft*SAXPfR»ia 
K 1 mCSfcASftSdS, c, ©AXI^KSIhIBS 1 m©SHH 
ffiOtctfllEro^SAf 1 v Sr»)eSB 1 wdTSigU r 
=*/<^©*ff|c'j: 9 , AXUfK^EK l 
mOK^^^^lC, NO^WOj HX<D— jj&mit 

&#mmmimi c, rg?{b^*ffl«Eftp»^i f © 

9, *fci£:>^ICiSDNO^i:C0 2 ^©JWrSrffS 
[0 0 2 2] $e>t»*^3lc«5H3«Jj||ijiiStfiSlffl5 

b , -WMtmto%m*vm®2 c Lxm^mmmm: 

9/Wm8t&te*JjU2 f Kig»Sl9:^ffiA^gB2 
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2**SR^«A*»2 i t, $e>lc±IBLfc0 2 #x 
££m*fcttN 2 JJxKttLXmA-f^Z, co 2 

lgfCPU©M»fflffl*7'fV2ki!, SflfEroSfcilf 

Z£mmffl®&2 a, 2 b, 2 c, 2dK$SR3*VO^ 

[0 0 2 3] Kir, ±Gtt«fflMEJUIff«2 a 14, O a 
#^i:!S>«Rrt©WMtlSiWi«hLT, 0 2 

fc, £©iHKffl&j&fc 2 m©j£ti}«| [::«:, ftt 

». iwa«A»^«2o©A*«icatt*ftrv^5. 

[0 0 2 4] H^tcu-C, WISOS^*fcttSlSffl8fE* 
PffliS§2bf4, CixSfc, 3a**fctt**#**«, *© 
«&2S.fc 0 tt*3H&£ftSfcttiftffl4tigff 2 p &J9 
A#&$H, *^>!ftt£««^tt**jllWg*2pg>3 
W«tett, ffi**fcl*«*JBJ^#2-qi»q*«3*v» IH 

±«aii©««ttjtf^a*«2 eoA^mcansjUT- 

[0 0 2 5] S&IC. JJEtHMitT, unenttfltft 

$kmmfflm®2 chu co 2 #>"<toioco 2 « 

MM: 9. COj 3(f^*«ASftar»ftJt*JB»fiMf 

ft, R±j^m(iJ<04gS|5l4S(rE^^<S^Sg2 eOA^«!llC 
»SS*vc^<5. fc&ic, r©r»ft«*ffl»aMf 2 r 

*v-c*>9, rHKi9flf«*te*oT, <p**&g£gc 

PU«tf«atL&v^tK. C0 2 #*#afEW$ft5© 

[0 0 26] $ 6 Jc, «9in-CttirPUIlc L-CKftttR 
ffl«fiftW»S2das, NO#v^*©ffe©NO{fcJ&2g.k 
9 , NO# *#«A$ft5^«JMB»3Hf 2 u fcjf A 

M**ii"cv^fc*K, z.<r>mmmmwm2n<r>m 
mmicti.mk&mm&&#2 vw&mtstis m±mam 
<oi%mmm*xm&&2 e sn-c^ 

S. coKfl:9r»A9j^r2uO%MM(cf>tt 
IE© ZUMUKgf JMHMT 2 r ©#£• 1 N C < , ffi»f# 2 
w^#A^S5$4lTV»*. 

[ 0 0 2 7 ] fcfc, ±mm&#xm&®2 e OWAHfc 
tt, I^ttlSf2e 1 Amm^it. If2e 2 \*# 

82©«-a-#* v-9/i>mm., mmmet. -wutmxm 

fi, »^2SH«S©#K3£A*»2 f , 2g, 2h, 2 
2e 4 ^StftSi^tf^lcot, ^©0 2 # 



C0 2 #*^LTNO#*©»S£*£tf2 ylcj; 
o-CfflftiL. ^®t*Simi£ffi«r^i-5J:5tc:Lfcfc© 

tf*S2x, ^L-CM3&&jj^g2xi:»gff2 y 
[0028] ±Efl|j$K £ SMfettSllttSB 1 Ctcj; 

e>^Ji^-3tf^aa^A^iB2 j laot, co 2 

9^©-^©*S:iSA$-arJ:5t-f5i:#tt, -BfcffcK 
^»«K3£MA^SC2hlci9, 3rM©C0 2 ««£K: 
Kft^SI«K^ffiA73llS 2 ifc<fc9NO# 
^©MSrftSU ^**SA$-frJ;5i:i-5tf tt> 
±!5iW»StS:^ffiA73Sl5 2h, 2 i K J: 9 ©#* « 

[0 0 2 9] ±fE©*D#'S-a©ia:)tS:tT5r t^<t9, 
-&©183£rt^*ff£:LTC0 2 itxb0 2 tfxivxg 
«*fc»4N 2 #*©#;*«£«■£&*!£*», NO^t 
0 2 #**L-C^*fcttN 2 #*©#x*i:iS-g-iti?s 
$&l-ttC0 2 ^tN0^-tL-C0 2 

ii^s«i;*fcttN 2 ^^©^acsjE-g-tt^sr, %m<p 
ktemmmc pu&nfe-rzz two, rtucs^ 

r, MC«liffliltllWl2a, SfcSfcttitoMlft 
gPfii«2 b*LTrKft^H?fflSSfESP®iSg2 c iSfcte 

^2kSr^LT»J»$H5rt-C, S&S-tf^flEfi 

ioT, fiJEitS©^^»El:S-g'Jt$^«t5S^^ 
as, 2 e x ^f>tt^$^r.ttc/«e2„ 

[0030] t*>5A/, ±E©^e-Wj$©$ntKS©rt 

feitt f&fmmm c p u k 9 aesa:^ a* cfc 

S»tt*J|tft***ii. rtv»cJ:9, o 2 ^f^ts^t* 
fcttN 2 ^^IC, NO^d5j@iA$tlft:9, *fc0 2 
^iS^fclJNj ^/^tcco 2 ^^ig^-$tt^9> 

$e>{w0 2 ^ts«*fcr4N 2 jjxizco 2 tNo# 

[0 0 3 1]^o"C, 0 3[C^$^TV>5ii9, ±IH© 

»jk**WI«|gflllClJ:j:or, AX^K^rlfi^L^v^ 

r©*f£Ktt, «S^^tt*&« c 2e 1 ©«S*^ % ^JEI^ 
®# (PEEP#) c«r^-f5J;5{-U ^Kil-g-^ 
^«&ff2ej ^5>tt, Jfi9:!Jif-^-^.y^d b&% 
m-?*9 e*»tt««fc4*J:5WmttfJ:<-, r© 
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J: 5 Id1-5r.tr, S&&#ffl^*:?efcfflV>r, mm 
©C0 2 NOfi-g-tf*, -5-tTC0 2 tNO 

[0032] z<Ditnt>, mz.\mihm&mija£Miz^t 
i§?ir©ifc*id&s*o 2 , ^*fc«N 2 
iLrNOfciro*, m&%x h-f^m 
s, o 2 #*»a, No^fts^sa^-rsr tr, n 

O^^S#(-S^-et, &ldWME£<£«-r5*&-g-|d 
li, LTC0 2 SrigiRU h-* 

/H**, O a COj ur, C 

0 2 #*£S5-rtar.ild/ii>, Sbld, 
OiRiaONO, C0 2 P5^roH^ft^|c«t5f&af 

srMTV^ar.iidfc©. 

[0 0 3 3] $fcld, HKLk, COlMLttftllttSEBl 
C4r»!fH-©ldS>*:orii, ££tt-*>*Sfc§&Jt©«;<Si$? 

t>, jWf2tf>&-£-#* h-*^iiftftK£ttiLrtt:&*5 
0 1/mi n*-e"5I^t U 0 2 $6f£ldoi^rii2 1% 
~100%, *LTC0 2 IItLTI±7 9%~0%ffi 

WSrttbr, o 2 »SA5 2 l%£TlHlfeft^J: 5td1"5 
OASS4LV\ Ld>U {£fflgftld.fcorW:, M>5S 
iii8g{rFB£Jt$mt#-Lr L£v\ »tT2 1%£TF 

<fc 5 tem&ictto 2 »SIS«<6H*5 o~ioo%, co 
2 »«S3gaSBt>o~i oo 
[00 34] £±te?g#c^g:i urii, wnrnKtom. 

tt«&ff^^fiTbfcB5t-fi,.j§*J^C0 2 , NO, ^ 

2 , NO©0»*a^8.fc 5 J: 5 

Id-far. it, SUS±*3»tJ{e5. 
[0 0 3 5] ftt, HMWUteovvctt, 04ldjfcLfc 

MfasamfflW&m 1 d id x o ria^-r a 1 , * roi*t 
^, m%m&m<g 2m b-mitmni morn's 2 tt»tv 

r©#*JI£-£3 aa>6W:, 3 b # 

mmzti. gftetttt&mFfi&m? 2p©auj«u:tt, 

[0036] rrr, H4icfeor3dtt, ii-g-#.*tt 

3 b ism tjt&nm&iixmmM** u 3 e 
i4^*^i4ig^ttif&a^'§ : 3 c icjf A^gEro^«a 

HT, W8B©»««-2ytt, fi-g-tf^iftl&iStttfS b© 



[00 3 7] ±82© i 5 IdflUS Lfcl$lllL«fESSIgi5^e 1 

D-Srffll^aidli, **^gHcpuid*^aitK£*i 
fcA^S-frartr, Ffg»£©o 2 tco 2 , O z k 

NO, ^UT0 2 iC0 2 ^.tt/NOSrfcofcii-g-^ 

SI#>l3©*§£-i:|!3CrfcaA»o, IS4lc*-r 
$D<BE*n©AXPfKS§f Id&or, rtUdtt&StvtV'' 

h g2 1 id, ^a^^fti^aittff 3 b t^M* 
iz\*mmm®mi£<i 3 c«ttiLT**uar, r©B, f 
i offiSri 0 oid&js-tartr (s^-Sf^^^y 
©o a 1 0 o%i u-c«ffl) , minm&mmmm. 
iD\zxm&otu<w>feztiii.m&<oco 2 m&xx. 

NOj&g-tf;*, *LTC0 2 iNOrojB-g-^iSAXRf 
K«flc«*&$H, AXi9gJ»iaKh©A4M!ftftnh 

[0038] rrr, E5ttia4 tmcftiLm&mftm 
ttiDidffi^ffl0«Sr^Lr*jt), r.r.-cttMHAxi^K 

^f*ot, r©.fc$fcitH:, aa#*ftl£ttRff 
3 b £2ft$fctt£*{ltttXttrtF3 c ***AHWH* 
f K*»t*^^A*»©H«MII#- h i ! 
h i 2 *K«amttfJ:v\ 

[0039] jfcid, ffi&Jg. 5 id#5@ 6 idfli^ LfcWit 
«fE*^as$ieiEldof^Tlft^-t-.5. d.r-C^S*W 
«ric£ji!(Jil*m#JK3, ft*3S4tffiiiT5rt^S:*U 
TV^5*s, rHe>ldoffft^LfcWIB©«figi:ffi34-r5 

■BRfflfKaHF 2 m<omtiim&ffl8&te;mf& i g 3 f teas 
BMta*ffi»ai'B t 2 u LTffijRifcttajRffl^asff 2 

ft^Wit&iiite^ 3 h * L-CS«*fcMttt»1K|g»»ff 
[0040] 3 fete, ±l2WX^L^^tt*&»ie < ff 3 g 
JS$*T^ii{Ett*&W3 i (diiS:-t-5«fc5ldUT$>t), 

or, ro-a-«#*&t3 i*>e>co 2 ^tNo^o 

HK*oT3i, 3k, 3mtt, ^MffKlftaiHrffS 

fsh icjf xsm.<o%* mist** ur*3 9 , sfrsiwai 
sBifsf, 3g, 3 hK^/raassnr^-a. 

[004 1] i<Oi 5 Id L.r«^$nfcftPifc«filSfii5i$ 
BiEli. |g|6ldK^wjn<AXi^KSf id»ur, * 

#- M 2 tld, ^IHK^|g]t«ff3 f tS»*fctt 

^^ttif&ai^^ 3 c zmm-tz* * e> idAx^Ks f © 

S#fflK^Ph! Sr*i-5AXiifKSg[5iKhld«, 
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<r>ta < 3 i zmm Lit <) . * ~mtm 
3 g tmitmmm&mm'g 3 h t sr^-sutc 

AH?K«lHlKhS:«E*v5KSi;ffl^i:UT©0 
[0042] m7 fi»*^ 6 LfcJJff 

MOMmmi Ft?* (5, r©»^Kt**«i4«* 

5i:iWJ!)5t)00> O z #Xi2j5*fcttN 2 

J;5#ISI&S5£*T^#$J:5KU Hilco*|ftjj%Lfc 
± 5 J-*Jtt«» b t jfcftMtt a i IC, =fc* #S'Jli C O a 
fc. NO z #*£^tf&£-#*£8: 

[0043] rofcft, H3©*#fcJtUfc*:Wfc;ffa; 

2mill (03Sft$^Mta»ffl»aSff 2 p KM*. 

t> »i^is-e-S4 c t%2#xm&&4 dzmm-t 

[0 0 4 4] ±IEro^±{Cjolt51f^lcS 

-*A«fi&!£fSA27?8 2 f tg?^»SK^«A^SC2 
gt^ CO z ii-a-^^€r#J;5 t-f^b^t. NOil 
5 -t-fS ffiv>t>ltwct 5 i. 5t£ 

mi. m2<ommm&wi%mzAtn?z?>£? 

[0 0 4 5] Sfcie 0 3<D«^lC#Lfc»2©S6^ffl 

immt 4 a k 1***0* i ommm^mm 2 m t m«ic 
L-r, m2<Dmmmm&m&>®4 e i»2og?^^ 

#4 f *ttKSnTV^i*lC» »2©£&*fc|*3jif 

ffllMMf 4 b ictt, rn*fcfltria» 1 ©2«*fcf±$sif 

«IK»f 2ptWC<, S&2©£&*fcM:£3RJBifeSSI 
«5«4 g tS2©5«tfttilSffl^#4 htfftRS 

[0 0 4 6] -tLTx 0 2 #*©iIA£;h.3SBl©SI* 
ffiSfE*^ffl5«2 a !Wf Art«3Hfc» 1 ©Sfcigffl^&'ff 
2m©»Wfflt, 3S*SfcfrN 2 #*<Da*A;**l,aSBl 

* as>SA $ *t 5 - m<ki%mm m&mstm 2 c am Ait-m 
&n*.zM£smiw&* 2 r (ommm t mmm 1 

^ii-a-S4 c ©HWjfl!lKI*> S*liE-&;tf*{*ijg'B : 4 i * 

•bl, r^ic«^is^^«stf4 j i>mxjr&z 



[0 0 4 7] Hb\Z, 8»JfcJS6<Z>#g-fc8u r*T,*fcO 
, ^(D^A$tv5MfB»2©gf^ffl«El:Pfii5SS4 eSr 

*i-s^2(DKigffl^2it4 aommmt, sasiti* 
n 2 #* ©3ja $ *t 5 £ 2 cossc* it \*m%mmmm® 

3§4 gSr*-rs^tfctt^ffl#^4 b©i^WW 
fc, SfefcNO;(f*©i*A£tv*IMI:a*Ji!fc*P«« 
2d^1-5^^^^W2u©^Wffl!ltSr, &2 
#*a^4d©A#WK»i!£-tSi:#l;:, Z.<0%2H 
^1^4dOtiJ^li;|j: > l2E^Mf4kS: 
^ffl-r^W-Cfet), r^tt^2ii-g-^atS:H-4m!4S 
jfAtf-S^tVCV^. rmtrS<0»Sft2 yll, »1 

stress. 

[0048] S£oT, C<D^jiliJfESPffli$|«l FfciS 
it I*, ffJta^^feS^fiCPUICttJx rnicA^j 

o 2 <7>-mk&tmm&&%:&kK£*) , ±ib^-*o 2 # 

£&*fcl*N 2 -tLTC0 2 XxtoUxmA. 

K*ffi%l:MflSl»2 ai»l <DS5t*fcttS^ffl«l:3S 
##*i«fi;«W«$*bSr. fcT, *i^a-g«4 etc 

[0 0 4 9] -*\ H±«p*«iaKBCPUtcJ;!5, r. 

KStti, -tUTa-g-^aS^fflA^lCto-CS^* 
nfcNo^^o®{b^»«ta;^<iSi:KJ:o-c, ±IH© 
**0 2 ffi«*fcttN 2 3tf^, tLTNO^© 

•3f?**S&2©«iBfflaEfiWSi«4 e tB2<OS5l*fc 

4 d let •) 8til3©iifEl:ii^Jt^©® 2 

[0 0 5 0] tSgoT, B7fcjj*1-$0< C0 2 jV^tr** 
5%«MlO«*i: Ufc^ia^-^Sr, ^l®-a-^« 
^f4 i^P>, ^KSI^^rt^a-^fflv^aaiB 

^lftfl!lMb(CffiA$-fr, Jft^fiUMat^Lrtt, NO# 

* trfstt m 2 m-&#* £sb 2 s^-^ ftjj&f 4 k a» e> k 

fttb(Dlkto5C0 2 iCtO^L, ^flUWaCOii^J 

mt i 5 ^^K* fc lift**- 5 r i: *5 pfig 

[0 0 5 1] 
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[^©sa*] *%mtisx±.<Q£o\zmf$.zti5frb, 

[0 0 5 2] 8t#Jg2©i§^;:ii, 8S*3SlO«fig(C = 

%=*y?&m®i£ttiinLito-e. co 2 ii^-^tNo 

©-#* it imfr £ AH* KSIall&fciBA $ 
B#©^i*»d£:c-c co^-g-^^-et, NOi&a-tf 

[0 0 5 3] BMfflafctoTH:, A&f$KC0 2 
^NO#*©)R«fc^g!H- 3 ©-?(*£<, f*«yS£?g 

2 #*i£^*fcttN 2 #*{C*fU il«W(-C0 2 if 

*#«etf*tfLT{it*i-s r ©&£«$!£ 
®A»c#L-c#s-e;fc5. 

[0 0 5 4] n^4Xtt. -LiSfi!#Jg3©j0 

<, O a ^^tTCOj ^i:NO^O-*tft(i 
VUj1£V&#xm&&V8&U 2Ssfc©2£C*fctt:N 2 
^«*M^tt-^WS6t Lfc©"?, #«©AIi"?»»fc 

[0 0 5 5] fl»Jfc* 5 -hfB©$D##*jE-g- 

s*iv^rt4<, ****** ^tt»"e{wei>ni& 

iLfc^f), AXi*«»fcig|grSRI, -fcWAXPfKS 
BRKWL-C, CO z £NO©-#£fcfi3K;tf£jlA£ 
it 5 & ^ofcft*^©*-** t>fr jri *s-C# 5 c t fc 

g\ *^i&&sirtK:-ca»^aso 2 #*$;©&«#;* 
& sftt-r 5 r t # « < & 9 , s#^©& 4- p Kfiic-c o 

r&{fcS**©#*fc^£#«>as£tt:^RA 
£*i,5©£{£i£-rs £ b 

[0 0 5 6] *LT, IS*^6©^{w&or(i, ME 

t. m2<n&fs,*iz}m%m&m<g&®&[^ mix* 

m£&bm2#xM-£&Z&grfZ>£HzL1z<OX- y * 

•a-S8^?5l40 2 #*i£ft£fcttgfil#JX»CC0 2 
&SA UfeiiSittSom 1 £ 3 ttttfctt-fr-e * . 



NO#^ SriSA Lfcit5*»a©SS 2 S ttttfctt 

t»JftJ5l©i&£-lcJtL-C&<bS£L^# 
*««©»1, 82jl£-#*«:, ffiJIC^dUft«Mf& 
iMSCMtttUlRAS-eS r 5. 
[0057] lot, HRI±3f:*WtJ:«5J8fjti«S©ai 

RbVX, «rfc«iA^»JfifT«FC, Jfls/#ifiiflEH:©&» 
fc*ftfc#LT, *©&#£SttiL-C*tli!)ft>tcffl^5 

2 KASrfT5rtJc:«tt), J»*ttOJtfti*ttSrt-«£& 
^ttirftS. fry- *&ti£Mm*t 

mm&^m (Blalock Taussig ^tiitfK 
<DMW^Wcb L"C> CO z ©iS^jWS&iftSo 
pgtLT, A*©AX]fiLir Sr^V^T«cJ|«(iJ)Rg»^»iS 

<oiz#>\z&. : &ziixi&fvx-^itmK m'&m&*z\z®. 
Aas*r3at**„ a^wiLTtt, «^3 

~4 BSa^*ift^5. 

[0 0 5 8] Sfc, A»BIR^Sr^ v *fc, feL>^©tt,& 
fc, C0 2 ©SAi«5fe©S^i*5. S4-»iBatL.T 

MLx^zmmmfcbftv, #fflimft*-e<D&ite> 

MbVXC0 2 <DMA&&&sbt!;Z 0 Av^ibflR 

0 2 ©KASr^pr k#*m*hi. f-T / — 

tv, NOWKA^ilPttfllwgScS^BrtEir^S., ±12© 

i-zzbhm&x-ibz. 
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m 1 1 *3S^roH*« 1 {C«5»«firopgS^gSr 2 a 

7FLtt&,<gmm-?bz>o 2 b 

[02] *»H<0»#«2K:i65li3±3Sg©Eg«j£BI 2c 

-?$>5. 2d 

[H 3 ] *3893©3t#« 3 icff *n±KB®HfcjaWi 2 e 

[B4] raaoffM4K«snjhttfteHitfWi 2f 

t*rEWtimirtBnf*>6. 2 g 

[05] *«^©E4{C«S^±^«<©ffiffiffi«ffiSr^ 2h 

Lfcgaf)gi»«fi!cEl-efe5. 2 i 

W 6 ] #S§^©S»#J|t 5 fcff SRIJJ&BO-H&llft* 2 j 

**1-Etftt«WI*H-e*>5. 2 m 

[b 7 1 aamoiiMta 6 t«5ra jsm©-^** 2 P 

*>jTOW»MIMffl-T?*>*. 2 r 

[«F*©KW] 2 u 

1 a HftftSlMtlHi 3 a 

1 b JEfcBSSS 3 b 

1 c mtmmm&mtim 3 c 

1 d ZWMWmV&M 3 f 

1 e JE^PESI 3 g 

1 f -mitm%mamffi& 3 h 

1 g -M<tmm&&& 4 a 

1 h -Sfcft$$#*&£ 4 b 

1 i AIWft» 4 c 

lm AXBfKSilHlK 4d 

In VMS.f'fy 4e 

lp ^7^V 4g 

1 s MsBSWA* 4 i 

1 t :2ttft0HIMlXff 4 k 

1 u CPU 
1 v XxmAW 



m 1 

f& 2 



[Ei] 
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te 
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